Distribution of drugs over whole blood: II. The transport function of whole blood for phenytoin.
Phenytoin (DPH) partition between the three main blood compartments, i.e., plasma proteins, erythrocytes, and plasma water, was studied at various concentrations in vitro and in vivo. In vitro, the partition ratio of DPH in a system of erythrocytes in plasma water was 4.5 at concentrations between 0.8 and 100.8 micrograms DPH/ml. In vitro in whole blood (hence, in the presence of plasma proteins), this ratio was approximately 3.9. At 38 degrees C, blank erythrocytes were already in equilibrium with DPH-spiked plasma 3 min after contact, whereas at 20 degrees C, equilibration took 10 minutes or more. By adding blank ultrafiltrate to blood containing DPH, DPH concentrations of blood compartments shifted. It appeared that with the added blank ultrafiltrate, DPH was delivered overproportionally from erythrocytes and less from the protein fraction. In vivo, the elimination half-life of DPH in erythrocytes was 21.4 h and in plasma proteins 67.9 h. These results are similar to those obtained with valproate. It is concluded that erythrocytes have a low affinity for DPH. Their high-capacity transport system, having a "last-come-first-go" mechanism, plays a quantitatively important role in the transport of DPH.